Images of iconic buildings, such as the CN Tower, instantly transport us to specific places, such 3 as Toronto. Despite the substantial impact of architectural design on people's visual experience 4 of built environments, we know little about its neural representation in the human brain. In the 5 present study, we have found patterns of neural activity associated with specific architectural 6 styles in several high-level visual brain regions, but not in primary visual cortex (V1). This 7 finding suggests that the neural correlates of the visual perception of architectural styles stem 8 from style-specific complex visual structure beyond the simple features computed in V1.
. Example images and category decoding accuracy rates for three visual categories across the ROIs: (A) entry-level scene categories, (B) architectural style, and (C) architects (for differences in mean activity levels see Fig S1) . These public-domain example images were not shown to the participants, but are visually similar to the experiment stimuli (i.e., depicting the same architecture) downloaded from the World Wide Web. Decoding of face identity was only possible in V1 (at 37.1%, p = 6.18·10 -5 ) and is not shown here. Error bars indicate standard errors of mean. Significance with respect to chance (25%) was assessed at the group level with one-sample t-tests (one-tailed). P-values were adjusted using false discovery rate, *p < .05, **p < .01, ***p < .001. 69 Consistent with previous results [5, 6, 7], we could decode entry-level scene categories from all 70 visually active ROIs ( Fig. 2A ). Furthermore, we could decode architectural styles from all five 71 high-level visual brain regions, but not from V1 (Fig. 2B ). In addition, it was possible to decode 72 buildings by famous architects from brain activity in the PPA and the OPA, but not from V1, the 73 RSC, the LOC, or the FFA (Fig. 2C ). Decoding of facial identity succeeded only in V1 and was 74 not possible in any of the high-level ROIs, including the FFA. Supplementary Table S1 shows 75 details of the statistical results. Full discrimination between sub-categories was only possible by 76 considering the spatial patterns of brain activity within ROIs (see Supplementary Figure S1 for 77 mean neural activity results, and Supplementary Table S2 for univariate LORO decoding 78 results).
80
Searchlight analysis of the scanned parts of the brain confirmed the ROI-based results (details of 81 the searchlight analysis are given in the Supplementary Methods). The searchlight map of 82 decoding entry-level scene categories showed significant clusters at both occipital poles and 83 calcarine gyri as well in bilateral lingual, fusiform, and parahippocampal gyri and bilateral 84 transverse occipital sulci. On the other hand, the searchlight map of decoding architectural styles 85 showed clusters encompassing bilateral fusiform gyri and transverse occipital sulci, but not the 86 occipital poles and nearby areas. The searchlight map for decoding buildings by famous 87 architects was similar to that of decoding architectural styles, with an additional small cluster on 88 the left occipital pole. Two significant clusters were found for decoding of facial identity, 89 encompassing parts of occipital cortex and adjacent parietal tissue. Table 1 Supplementary Table S3 .
93 Table 1 . Clusters identified in the searchlight analysis for the four categorization conditions. Significance was determined using p < .005 (one-tailed) with a cluster correction (minimum cluster size of 13 voxels). To explore the nature of the underlying categorical structure of architectural styles in visual 96 cortex in more detail, we analyzed patterns of decoding errors. Decoding errors were recorded in 97 confusion matrices, whose rows (r) indicate the ground truth of the presented category, and In the case of entry-level scene categorization, we found significant correlations of error patterns 111 between the three ROIs known to specialize in scene perception: the PPA, the RSC, and the 112 OPA. We also found significant error correlation between the PPA and the LOC. The FFA did 113 not correlate significantly with any of the other ROIs, even though we could decode entry-level 114 scene categories from the FFA. The hierarchical clustering analysis further illustrates these 115 results by showing a cluster consisting of the OPA and the LOC, which subsequently clustered 116 with the PPA and then the RSC. Note that the error pattern from the FFA was not clustered with 117 any of the other ROIs ( Fig. 2A ).
119
For architectural styles, we found a different error correlation structure, showing statistically 120 significant error correlations between the FFA and the high-level visual regions of the PPA,
121
OPA, and LOC. The error correlation between the PPA and the LOC was also significant.
122
Similarly, hierarchical clustering showed that the FFA error pattern was closely clustered with We found low correlations of error patterns between ROIs for decoding architects because of the 137 difficulty of decoding architects from some of the ROIs (i.e., the RSC, the LOC, and the FFA) in 138 the first place. Given that facial identity could not be decoded from any of the high-level visual 139 ROIs, we did not further pursue error correlations for the face identification condition. The affected not only by visual consistency within a style or an architect, but also by the historical, Nevertheless, we found no group effect on decoding of either architectural styles or architect, 153 indicating that expertise has little influence on amounts of decodable information of architectural 154 categories in visual cortex -at least not sufficiently to be detected in our experimental paradigm.
155
A mixed ANOVA of decoding accuracy with group as a between-subject factor and visual 156 category as a within-subject factor failed to find a main effect of group or an interaction between 157 group and visual category in any of the ROIs (see Supplementary Table S4 ). Could these results 158 be due to the lack of the differences in ability to distinguish between architectural styles or 159 architects between the two groups? belonged to a given set of six target categories. We confirmed that architecture students had The PPA is one of the most robust modular regions known to be specialized for outdoor and During each of nine runs, participants saw sixteen 8-second blocks of images. In each block, four 356 photographs from a single category were each shown for 1800 ms, followed by a 200 ms gap.
357
The order of images within a block and the order of blocks within a run were randomized in such 358 a way that the four blocks belonging to the same stimulus type (entry-level scenes, styles, 359 architects, faces) were shown back to back. A 12-sec fixation period was placed between blocks 360 as well as at the beginning and the end of each run, resulting in a duration of 5 min 32sec per 361 run. Occasionally, (approximately one out of eight blocks), an image was repeated back-to-back 362 within a block. Participants were asked to press a button when they detected image repetitions. 
